of the lack of intelligence measurement tools and well-validated normative data in Indonesia. The United States version of WAIS-IV (WAIS-IV-US) was released in 2008. However, the adaptation process of the Indonesian version (WAIS-IV-ID) was only started in 2012. The item sequence of several subtests of the WAIS-IV-ID was reordered because of differences in item difficulties when compared to those in the WAIS-IV-US, although the number of items and contents were still the same (Suwartono et al., 2014) . The first psychometric evaluations of the WAIS-IV-ID that have been conducted in several studies (Suwartono et al., 2014; Suwartono, Hendriks, Hidajat, Halim, & Kessels, 2015; Suwartono, Hendriks, Hidajat, Halim, & Kessels, 2016) showed that the Cronbach's alpha coefficients of reliability for the WAIS-IV-ID subtests ranged from .74 to .92, it had the same internal structure as the WAIS-IV-US and external validity with other intelligence tests and educational achievement. The results indicate that the WAIS-IV-ID has promising psychometric properties; that is, good reliability and validity.
The next step would be preparing the norming or standardization of the test score. The standardization of the WAIS-IV-ID is required as the next psychometrics evaluation. Cockcroft, Alloway, Copello, and Milligan (2015) stated that standardized normative scores from a western country population (UK) were still used in the intelligence assessment of black South African (SA) population despite its lacks of measurement invariance between the two groups. The UK group significantly outperformed the SA group on the verbal comprehension, and several non-verbal subtests, while the SA group performed significantly better on the measures of Processing Speed (PS). Shuttleworh-Edwards, Kemp, Rust, Muirhead, Hartman, and Radloff (2004) found that the score discrepancy of the black South Africans was up to 20 points lower than the white South African with an advantaged educational level based on the western standardized norm.
Another research by Harrison, Armstrong, Harrison, Lange, and Iverson (2014) showed that the standardized normative scores of the Canadian version of WAIS-IV were lower than those of the WAIS-IV-US. Harrison et al. (2014) suggest that Canadian psychologists use a careful approach in interpreting intelligence scores using American norms. Thus, previous studies (Cockcroft et al., 2015; Harrison et al., 2014; Shuttleworh-Edwards et al., 2014) showed that developing a standardized norm for a country is essential for the interpretation process of individual scores. Unfortunately, mostly, there was limited information or publications about the standardized norms of any measurement tools in Indonesia. Current publications on standardized norms are mostly unclear both regarding the person in charge and the period of data collection. This indicates an urgent need to develop standardized norms for the Indonesian psychological measures, especially the WAIS-IV-ID, to provide a valid interpretation of intelligence scores.
More than a half of Indonesians (57.49%) live in Java Island (Badan Pusat Statistik -BPS, 2016a) . However, the WAIS-IV-ID standardized norms should not only be based on the scores of participants from Java Island. The use of a single norm might bias the interpretation of the WAIS-IV-ID scores of people living outside Java Island. Urbina (2004) stated an interpretation of scores should be based on the normative scores of people from the same groups where the data were collected. If the scores are compared and interpreted using other groups' normative scores, then the usefulness of measurement tools is reduced (Groth-Marnat, 2010) . Santrock (2013) stated that several factors could influence intellectual development. Genetic and environmental factors contributed to score differences in intelligence (Lynn, 2006; Nisbett, 2009; Rushton & Jensen, 2005) . Thus, ideal conditions for cognitive development can be different among people in the main islands of Indonesia and allegedly, this might be caused by inequality development in cognitive functions. Kuncoro (2013) argued that the development in the main islands of Indonesia is varied. A rapid economic development in Java Island leads to better development in education, health, and other aspects that indirectly influence people's cognitive development. This can be seen from Java's Human Development Index (HDI) that is considered as the highest in Indonesia. Notably, the HDI measures the average achievements in longevity (life expectancy at birth), knowledge (combination of adult literacy rate and mean years of schooling), and standard of living (real income per capita; Kusharjanto & Kim, 2011) . More specifically, data from BPS (2016b), which is based on Indonesia's HDI in 2015 showed that almost all the provinces in Java Island had higher scores than those in non-Java islands, meaning that people in Java had a better quality of living as measured by the quality of education, health, age, and wealth. The inequality development between the main islands in Indonesia was allegedly impacted people's cognitive development. Using these argu-ments, we argue that obtaining data from people outside Java is necessary for the representation of standardized norms of the WAIS-IV-ID.
Considering that education is an important variable for intelligence development, we are concerned about the lack of education of people from outside Java Island. A national newspaper reported that Borneo island still lacks of teacher staff, there were about 10,000 positions for teachers needed ("Kalimantan Barat, 2015"). During data collection, the first author found that the distance between people's home and the school had become a barrier that prevents the residents from having an education. A student's home was about four kilometres from the school in a remote area; this made parents decide not to send their children to school ("Jumlah Sekolah", 2015) .
Moreover, research by Flynn (cited in Nisbett et al., 2012) found that the increased IQ scores in a global scope were influenced by numerous factors, including a better development, education, and nutrition. Java Island, as the central of development in Indonesia compared with other islands in Indonesia, has indirectly affected the intelligence scores of Indonesians, where people living in Java Island might have better performances on the WAIS-IV-ID. Based on this condition, the standardization of psychological measurement tools in Indonesia should be well considered so it can represent the real nature of Indonesian people. This requires data collection from people living in other islands in Indonesia, thus, not only relying on data from Java island where the majority people live, in order to develop the standardized norms of the WAIS-IV-ID. Unfortunately, even though Indonesia consists of five main islands, this study obtained data only from four main islands. In the present study, we compared the intelligence profiles among Indonesians residing in different islands using the WAIS-IV-ID.
We used the WAIS-IV-ID to examine the possibility of intellectual profile differences among Indonesians residing in four main islands. The WAIS-IV-ID has four index scores: Verbal Comprehension Index (VCI), Perceptual Reasoning Index (PRI), Working Memory Index (WMI), and Processing Speed Index). As a general intellectual functioning, the WAIS-IV-ID provides the Full-Scale Intelligence Quotient (FSIQ). This study aimed to compare the intelligence profiles among Indonesians residing in four main islands and to provide recommendations regarding the norming for adequate interpretation of the WAIS-IV-ID. This study did not only report descriptions of subtests and indices of the WAIS-IV-ID, but also provided recommendations regarding further development necessary for those living in other regions in Indonesia, especially in education and healthcare sector outside Java which can indirectly influence cognitive development of Indonesians.
Method Participants
We used a convenience sampling to obtain participants in the four main islands in Indonesia. The inclusion of participants was followed the requirements listed in the WAIS-IV Technical and Interpretive Manual (Wechsler, 2008) . The present study involved 506 individuals in total: 159 (31.42%) participants from Java Island, 136 (26.88%) participants from Sumatra Island, 111 (21.94%) participants from Sulawesi Island, and 100 (19.76%) participants from Borneo Island. The participants' age ranged from 16-59 years old (M = 26.61; SD = 9.20), with 7.5% participants completed junior high school, 50.19% completed senior high school, and 42.31% participants had a diploma or bachelor degree. The majority (55.53%) of participants were females. We tried to closely represent the population density of each island (Java, Sumatra, Sulawesi, and Borneo) in our sample. We also sought to represent the distribution of males (49.86%) and females (50.14%) in the Indonesian population (Badan Pusat Statistik, 2016a) . Octavianto collected data in Pontianak, the West Borneo Province and the remaining data (Sumatra, Sulawesi, Java, and other Borneo provinces) were gained from the normative data of WAIS-IV-ID which had been collected previously (in the period of 2013-2015, coordinated by Suwartono).
Educational attainment was represented in years of education. The educational data were separated into three categories, that is, Junior High School (nine years), Senior High School (12 years), and Higher Education (> 12 years). The age category was created based on developmental stages: adolescence, young adulthood, and middle adulthood (Santrock, 2013) . Additionally, the age category was based on the intelligence theory; Lichtenberger and Kaufman (2009) found that intelligence development still significantly increases between the age of 16-20 in adolescence phase, then between the age of 21-30 and 31-40 in adulthood, the intelligence tends to be stable, and between the age 41-59 in middle adulthood, the intelligence declines slowly.
Instrument
We used the Wechsler Adult Intelligence ScaleFourth Edition (WAIS-IV-ID; Suwartono et al., 2014; Wechsler, 2008) . The WAIS-IV consists of 15 subtests and provides a measurement of general intellectual functioning (FSIQ) and four index scores: Verbal Comprehension (VCI), Perceptual Reasoning (PRI), Working Memory (WMI), and Processing Speed (PSI). The index scales include core and supplemental subtests. The VCI comprises three core subtests (SI, VC, and IN) and one supplemental subtest (CO). The PRI includes three core subtests (BD, MR, and VP) and two supplemental subtests (FW and PC). The WMI comprises two core subtests (DS and AR) and one supplemental subtest (LN). The PSI consists of two core subtests (SS and CD) and one supplemental subtest (CA). We administered the 15 subtests and applied the discontinue rules. The administration of the subtests stopped after several zero scores because participants' answer was different from the scoring key in the manual (Wechsler, 2008) . The raw scores were converted using the American norms because the Indonesian norms have not yet established.
Procedures
This study is part of a larger study by Suwartono. For data collection, we collaborated with schools, universities, local offices, consulting firms, and foundation. The authors sent the introduction letter to the institutions, asking permission to collect data and requesting a schedule for data collection. After the permission was granted from the institutions, the authors made an appointment with potential participants from the institutions. We explained to participants that we planned to make the test adaptation (WAIS-IV-ID) and the test would be individually administered. The participant was voluntary involved in data collection by completing an informed consent before the assessment started. The assessment process was conducted in the institutions' counseling or meeting room. The room was controlled in such a way as to prevent distractions, noises, and interruptions during data inquiry. The administration of the WAIS-IV-ID took 60-120 minutes and testers wrote participants' responses in prepared response sheets.
Analysis
Statistical analysis used in this study was descripttive statistics. We used figures, and tables to present data. Descriptive statistics were used to describe profiles of each subtest in the WAIS-IV-ID. We then checked for normality in each data subsets, testing the significance of skewness and kurtosis (Corder & Foreman, 2009 ). The normality tests showed that all data subsets in the four islands were normally distributed. Therefore, we used parametric statistical analysis, a one-way ANOVA. A one-way ANOVA is a parametric statistical technique used to test mean differences between two or more groups of samples (Gravetter & Wallnau, 2013) . Further, Scheffé's method was used as a post hoc test. We then compared the scores of each index and subtest between samples from different islands. We also performed a twoway ANOVA between islands and levels of education.
Results
Descriptive statistics of intelligence indices and the Full-Scale IQ (FSIQ) are illustrated in Figure 1 .
In general, the highest index scores were found in Java sample, and the lowest index scores were found in Borneo sample. Table 2 provides details of the index and subtest means of the WAIS-IV-ID in the four islands.
As shown in Table 2 , the Java sample had the highest subtest scores, except for CO, SS, and CA. In this case, the highest scores were gained from the Sulawesi sample. The Borneo sample had the lowest scores in all the WAIS-IV-ID subtests, except for VP, FW, AR, LN, and CD. The Sumatra sample had the lowest scores on VP, FW, and LN, whereas the Sulawesi sample had the lowest scores on AR and CD. However, when a series of one-way ANOVAs was performed, the means differences on PSI, SS, and CA between samples from different islands were not significant.
Based on the means shown in Table 2 , we analyzed the subtest and index scores of Indonesian people in the four main Islands using a series of oneway ANOVA tests. We found that there were significant results on 13 subtests (SI: F (3, 502) = 14.78, p < .01; VC: F (3, 502) = 9.98, p < .01; IN: F (3, 502) = 10.63, p < .01; CO: F (3, 502) = 7.83, p < .01; BD: F (3, 502) = 5.01, p < .01; MR: F (3, 502) = 11.67, p < .01; VP: F (3, 502) = 4.23, p < .01; FW: F (3, 502) =11.29, p < .01; PC: F (3, 502) = 10.30, p < .01; DS: F (3, 502) =17.10, p < .01; AR: F (3, 502) = 20.70, p < .01; LN: F (3, 502) = 9.55, p < .01; CD: F (3, 502) = 6.26, p < .01). Furthermore, we found that three index scores (VCI: F (3, 502) = 30.20, p < .01; PRI: F (3, 502) =18.68, p < .01, WMI: F (3, 502) =35.62, p < .01) and the Full-Scale IQ (FSIQ: F (3, 502) = 27.35, p < .01) were significantly different among Indonesian samples in the four main islands. The results showed that there were differences in the intelligence profiles among the Indonesian samples in the four main islands. Then, using Scheffé's post hoc tests, we found that people residing in Java Island had significantly higher scores compared to people in the three main islands.
We conducted additional analyses between islands and education as seen in Table 3 .
We found that there were no significant differrences in working memory between people from different educational backgrounds. There was also no significant interaction between islands and levels of education in working memory and processing speed. Figure 2 provides visualization of the interactions between islands and levels of education.
The two-way ANOVA tests revealed a significant main effect on VCI for Islands, F (3, 502) = 32.77, p < .01 and for educational background, F (2, 503) = 19.89, p < .01. Moreover, there was a significant interaction between island and education on VCI, F (6, 499) = 5.31, p < .01. We also found that there was a significant main effect for Islands, F (3, 502) = 11.01, p < .01; a significant main effect for educational background, F (2, 503) = 7.57, p < .01; and a significant interaction between island and education on PRI, F (6, 499) = 3.21, p < .01. The analyses on the Full-Scale IQ showed that there was a significant main effect for Islands, F (3, 502) = 20.57, p < .01; a significant main effect for educational background, F (6, 499) = 16.32, p < .01; and a significant interaction between island and education on the Full-Scale IQ, F (6, 499) = 3.16, p < .01. The results indicate that educational background influenced the VCI, PRI, and FSIQ among Indonesian samples in the four main islands. Using Scheffé's post hoc tests, we found that people with higher educational backgrounds and lived in Java Island had significantly higher scores on VCI, PRI, and the FSIQ compared to people who lived in the other three main islands and who had lower educational backgrounds.
Discussion
The aim of this study was to compare the intelligence profiles among Indonesian samples residing in different islands using the Indonesian version of WAIS-IV (WAIS-IV-ID). This study is a preliminary study to form the standardization of the WAIS-IV-ID scores; in particular, we would like to have an overview of the test scores among people residing in four main islands in Indonesia. The results showed that there were significant differences in intelligence profiles among Indonesian samples in Java, Note. **Significant at LoS .01. The df between groups = 3 and df within groups = 502. We cannot display the SD due to licensing regulation. Sumatra, Sulawesi, and Borneo islands. Although the reason for differences is still an open question, we suspect that the differences might be due to the conditions, access to education, and a general quality of life which are better in Java island than in the other three islands because the Java island is the center of urban development in Indonesia (Kuncoro, 2013) . Heidhues (2008) stated that most areas in Borneo island were still covered with dense forests and therefore, the inter-city access was difficult. Similar conditions also occurred in Sumatra and Sulawesi island. Most areas in Sumatra island were highlands (Marsden, 1975) and most areas in Sulawesi Island were bays (Kementerian Penerangan Republik Indonesia, 1966) . Based on this, Java island has more advantages than other islands allegedly because of easier access to education and health care, and better infrastructures and economic conditions. Therefore, as expected, almost all the subtest and index scores were significantly different among the Indonesian samples in four main islands. For additional analyses, we assessed the differences of educational backgrounds because education could influence intelligence development (Nisbett, 2009) . When education was included in the analyses, Verbal Comprehension (VCI), Perceptual Reasoning (PRI), and the Full-Scale IQ (FSIQ) were significantly different. Education was significantly influenced the VCI scores; indicating that the environment, in this case education, affects the index scores (Nisbett, 2009) . Another reason that is potentially behind the differences on the VCI scores is the usage of regional languages rather than Indonesian language in daily life. The Indonesian Statistical Department (BPS, 2010) reported that 79.45% of Indonesian people used regional language for daily conversation, thus, participants could be unfamiliar with the items shown to them or the items have different meanings in Indonesian language compared to everyday language. This might affect participants' VCI scores. Regardless the differences on the three indices, there were no differences on Working Memory (WMI) and Processing Speed (PSI) between islands and education based on the results of two-way ANOVA interactions. This might be due to different types of participants' occupations, such as nurses, teachers, daily workers, professionals, and seminarians. Participants' types of occupations should be carefully examined in further research and included in the analysis.
Based on the interaction effects of the two-way ANOVAs, we also found that education influenced participants' performances on VCI, PRI, and the FSIQ. In general, the higher the education, the better the performances on the three indices (Abad, Sorrel, Roman, & Colom, 2016; Shuttleworth-Edwards et al., 2004) . Based on the post hoc test on PRI, people with higher educational levels had better scores than people with lower educational attainments and the highest scores were the individuals who lived in Java Island. Rosselli and Ardila (2003) stated that people with higher educational attainments have a better performance on abstract thinking and problem-solving skills. Therefore, educational level should be considered as an important factor when interpreting an individual's intelligence test scores.
The results of the present study showed that the intelligence profiles of Indonesians residing in difNotes. 1 = Sumatra; 2 = Borneo; 3 = Sulawesi; 4 = Java. Figure 1 . The WAIS-IV-ID index and FSIQ scores among samples from four islands. ferent islands were significantly different. This suggests that psychologists, psychometricians, researchers, and other practitioners in the field of psychology consider and provide different kinds of standardized norms when developing Indonesian psychological measurement tools. Based on the results in this present study, the standardized norms of the WAIS-IV-ID should be created based on different islands or different education attainments for the best test score interpretation. In addition, the results from descriptive statistics and additional analyses indicated that the standardized norms for the WAIS-IV-ID could be divided into Java Island and NonJava Islands, where the standardized norms for the three islands outside Java could be combined into one standardized norm to be used for people from Figure 2 . The WAIS-IV-ID index and FSIQ analysis between islands and education.
outside Java. Both recommendations are made by considering the intelligence profiles' categories of the four index scores and the Full-Scale IQ scores using below average scores (80-89) and average scores (90-109) as suggested in the WAIS-IV-US standardized norms and other factors related to intelligence development, such as education, age, economic levels , and so forth (Santrock, 2013) .
Limitations and Suggestions
This study has several limitations. First, the samples were drawn using convenience sampling. Further research should use cluster sampling for better representation of samples. Second, a similar type of study should consider ethnic factor because Indonesia consists of diverse ethnic groups. Third, future research should also consider participants' types of occupations, because each occupation has certain characteristics that can influence the intellectual ability of participants from different islands. Fourth, further research needs to include samples from Papua Island in addition to samples from other islands in order to represent the whole Indonesian population, which can be beneficial for the norm development of the WAIS-IV-ID.
Conclusion
In conclusion, the results of this study provide a solid basis for the development of standardized norms of the WAIS-IV-ID. This study also provides a recommendation for the government to maintain the priority of national development, especially development of infrastructures and education outside Java, which can influence people's cognitive development. The intelligence profiles and differences in cognitive functions that we found are not meant to differentiate Indonesians according to their test performances, but to provide an overview for a better interpretation of intelligence scores among Indonesians.
